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‘1’lIc calit]latcd uplvcllinp  Iadiancc Spcctl;i Incasu Icd by AVIRIS  arc inc]c’dsin:]y bcin: analy~cd
tvitll tadiativc ([anslcr codes. Analysis of AVIRIS  data w(itb [lIC 1.OW”l’t{AN  and MO1>T’RAN
]adiativc tlansf’cr  codes lI;IS lcd 10 indications of an cr[or  in [hc sol:tt irladi:lncc  s~wclril used t)y
[tlcw C()(lcs. “1’llis paper prcscn[s evidence for IIlc error and a pr-ol}(~scd  upda[c 10 II)c solar
irldiancc spcc[ra  used by l.()\\rl’J<AN& h4()1)3’RAN.

1.0 IN’J’l{O1)[J(:’I’ION”

AVIRIS JIlcasurcs tllc to[al u~)~vcllin: radiance ii[ 20 krn altitude tllrougll 2?4 spcc[ra]  Cl]itr)r)cls
fr(lru 400” to 2500 nrn. q’hc upwc]lin:  radiarlcc Il)CilSUrCd rcsulls  from solar encr:y hcing,
tlansn)ilted,  scat[crcd and rcflcctcd from tl]c alrr)ospt)cre a n d  surf:icc.  (Ju:intitativc :inalysis o f
calibrated AVIRIS  rirdiarlcc  wit]l radiative transfer- codes requires accurate krmwlcd:,c  of tllc solal
ir I a(liiil)cc  spcctrun] froltl 400” to 2500” nrn al AVIRIS spcc[ral rcs.olu[iorl. ‘1’t]c 1.OW’1’RAN
(Kncizys CI al., 1987) and MOI)TKAN (Bcrk ct al., 1989) radiative transfer codes arc irlcrcii$irlgly
USC(1  in tllc analysis of AVIRIS IIlcasul cci radiance. In this pa;)cr wc dcscribc t}lc cvidcncc for
sl)cctrxlly  distinct cnors ir) tljc solar irladiance  spcctrurl)  shared by [tic codes. Wc ~Jrcscrlt a
proposed upda[c to tltc 1,OW1’l<AN&MOI)-l’RAN  solar irldiancc.

2.0 l/()\\’’1”l{AN&  NlOI)”l’KAN  SOI.AR  lRRA1)IAN(:I; liRItOR

A cotnrnm  radiative transfer based nnalysis of AVIRIS  d:ita is t}tc inversion of AVIRIS  measured
radia]tcc [0 apparcrrl surface rcflcclancc (C;recn C( al., 1990: (irccn  ct iii., 1 993; (iao  ct al., 1 99?).
When tlic MOl)’1’RAN  radii~tive  transfer cmic is tISC(l f[)l t}lis Ciilc(lliit]or),  systematic an(i spcct(alty
ciistinct (iiscrcpancics  lmvc been cncoun(crcd  (C;rccn et al., 1992). ‘1’his problcrn IIas been miti,gatcd
by using a MO1)-I’l+AN  basrxi infiigllt calibration as the ra(iiornctric  calibr:ition for AVIRIS  In the
calculation of apparent rcflcctarwc.  l’his approacl]  effectively cancels any error-s in tltc MOJ)l’l<AN
soiar il]a(iiancc  spcctrull~. A n  cxar[lp]c  of tl)is ciiscrcpancy  causcci  b y  u s i n g  t h e
l.()\Vl'l<AN&M[)  I)l'KAN  solar irri\(lizil~cc  issi)ow1lir~Iigurc  1. lntllis flgllrc t}lc MOI)T’RAN
calculated rcflcctancc an(i concurrently fici(i mcasureci ficl(i rcflcctancc fort}lc Ro:crs  I)ry I,akc
calibration target is given for tllc 2(K)oto  2500 rlrn s{)cctral region. AlsrI in tt~is fr:urc,  tllc pcrccnt
difference bctwrccn tllc 1. C) W’I’I<AN& hlC)1)3’I{AN  solar irladiancc  and propmc(i  sol:ir ir-laciiancc
updiltc isg,ivcn. Thcmoncous  fcalurcs in the rcficctancc  an(i irmiianccdi  ffercncc correspond
Closely.

3.() l) ROI)OSJtl)ll l’l)A’I’l;S{ )I,AI{IR RAI)lANCli”

‘1’llc proposed up(iate solar irradiancc is basc(i on the Ncckcls  rrn(i l,abs continuum spcctrurn
(Neckcls  ct al., 19S4).  “1’hc spcctrurn  has been modified to include transn]ission of tllc solar
atlnosphcrc  as measured by [lIC AI’MOS  sensor on board tbc Space Shuttic.  A plot of tbc
l.()M{'1'}{AN&h4  () I)3'KAN s(~larir[:i(ii:ir~ ccsl>cctrllrl)  arl(lpr()l]osc(i  Lrl)cl:itc  isgivcr) ir]l:igLlrc2. in
;dciition to tlic ciisaglcclllcnt ill the 2000 nm rc:ion  a si:, niflcant departure is cvicicnl near the 940
rlm region. ~’his is a region of stron~ watcrvapor absorl)tion ir} the I;arth’s atrnosl~ilcre  and is
c(msistent with tl]c :iirc’raft  sensor platform source of the 1. C) W’I’RAN&h401)3’RAN  irradiancc
Spcctlil,

A pcrccnt diffcrcncc plot bctwecntbc  l.OW’l”RAN&  MO1)-I’RAN  solar irrii(iiancc spectrum ar](i
3 ~’llc spcctrdl]y  distinct (ii flcrcnccs in ttlc ?O()()nm  regionprolx)scd update is given in l’igurc . .

apj)roaci)  20 pcrccnt  in rrla:nitu(ic. l)iscrcpancics of 5 per-cent arc seen bctwccn 9(K) and 2500 nrn.

As a vali(iatiorr of tllc proposed update to tltc sol:ir lrradiiincc, tt]c surface rcflcctancc  of the
ciilibriltion  targ,  ct iit Rogers I)ry I.akc was  wcalculatcd.  Acornpi\risor)  of tl~c calculatc(i  rcftcctancc
iirl(i  f“lcl(l  rncasurcd  rcflcctancc using, tiIc up(iatc ina(iiarlcc  is given in };igurc 4. 3’tlis improvement



in LlylLTlllc’nt  Ik’tw’ccn  ttk’ rllcdsarcd and ~’al~’lllatd Icllc L’[a IK’L’  Sllt)wfs  Ihc  ill)pol-[alk’c of [l IL’ solar
llrddldlk’C Ill L’alcllklling J~iilillllCICls  f’rolll  rll~’a>lllc’d llp\VC’\lill~  S] WL’ll  ill radiant’c.

1[ is  IJlarlllcci 1 0  plolidc Illis upda!c to [Ilc s o l a r  il[adiancc  spcctlut]]  [() ttlc dcvclolwl-s  ot”
l.()\$rl’I/Ahr& h4C)l J”I’RAN  (Andcrs(m,  ix’rs.  cwrnm.)

4.0 (’ON(:I, [ISIO!N

in IIIC wgion from 900” to 2500 nm s]wc’llally distincl crlors in the Solill i[ladiancc spcctlurn arc
Sl)own. ‘I’llesc (liscrcl>ilncics:lr-c  l:ll~clyc(~lllr)crlsalccl forwitll  usc oftilcI}l(lposcd  apda[c Iotl]c
solat illiidiallce. (’onlinacd itlll]rovclllcl]l  ofknowlcclgc of tlw solar illadiancc Spcctlum is rcqailcd
a~ qaan[italivc algolitl)lns illC  al)plicd  to IIwasurcttlcnl of radiance in [Ilis spcclml rcgioo.

‘Ihls  r(’Sf?arL”ll  }Vas Carl ic(l 011[ [1[ [hc Jc[ }’1()/)ll]\]()rl ] .i\bordloI’)’,”  [’alifolrlia  lr)S[][l]t~  of “I’(-’c])r)()]()  ~~, llr)(!Cl
ctm[rac[  u’illl IIIC National Acron(iatics  ald Space A(llt)irlistr:itior~.
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l;i~utc 3. l’e~ccnt difference bc(wrccn 1.[)W1’l<AN&MOI)”l’I<AN  altd the prqmcd update to tl)c
so]a] illadiancc.
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l:iyurc 4. (’on)  pariw)n  of radiat ive transfer calculated rcfkctance using  pmpmcd  solar irradiancc
WI II) twld  nmaiurcd  rcfkxtancc.


